Peripheral challenge with a viral mimetic, polyinosinic-polycytidylic acid (PIC) induces hippocampal hyperexcitability in mice. Here, we characterized this hippocampal response through a whole genome transcriptome analysis. Intraperitoneal injection of PIC resulted in temporal dysregulation of 625 genes in the hippocampus, indicating an extensive genetic reprogramming. The bioinformatics analysis of these genes revealed the complement pathway to be the most significantly activated. The gene encoding complement factor B (CfB) exhibited the highest response, and its upregulation was commensurate with the development of hyperexcitability. Collectively, these results suggest that the induction of hippocampal hyperexcitability may be mediated by the alternative complement cascades.
Introduction
It has been well established that peripheral inflammation exerts profound effects on the brain. A classic example is the induction of sickness behavior, an assembly of behavioral traits that alter the priorities of the affected individual to promote recovery (Dantzer, 2006; Dantzer and Kelley, 2007; Quan and Banks, 2007) . The underlying mechanisms involve the activation of local innate immune cells that mount a fulminant inflammatory response characterized by the production of a slew of cytokines, chemokines and other factors. Subsequently, these peripheral inflammatory signals are relayed to the brain whereby they induce a "mirror" inflammatory response. The cerebrally-generated inflammatory factors, as well as the peripherally-generated factors that gain access to the brain parenchyma, interact with specific neuronal circuits and change their activities, leading to behavioral changes such as fever, depression, anhedonia, malaise, anorexia, adipsia, lethargy and fatigue. Although sickness behavior has evolved as a protective mechanism, the activation of cerebral inflammatory pathways carries a risk for exacerbating other neuropathologies. For example, systemic administration of a viral mimic, polyinosinic-polycytidylic acid (PIC), heightens prionrelated neurodegeneration (Field et al., 2010) , and autoimmune retinal damage (Ren et al., 2011) . The administration of a bacterial mimic, lipopolysaccharide (LPS) increases the formation of neurofibrillary tangles in a transgenic model of Alzheimer's disease (Kitazawa et al., 2005) , degeneration of the nigrostriatal dopaminergic system in a model of (Yousuf et al., 2013) . These effects are congruent with clinical evidence that the burden of peripheral infections aggravates dementia in Alzheimer's disease (Holmes et al., 2003) , increases the severity of functional detriments in Parkinson's disease (Ferrari and Tarelli, 2011) and in amyotrophic lateral sclerosis (Zhang et al., 2009) , and exacerbates relapses in multiple sclerosis (Edwards et al., 1998; Buljevac et al., 2002) . However, the underlying mechanisms remain elusive.
We have recently demonstrated that intraperitoneal injection of PIC renders the brain hyperexcitable as seen from a profound increase in the susceptibility of C57BL/6 mice to kainic acid (KA)-induced seizures (Kirschman et al., 2011; Michalovicz and Konat, 2014) . Hyperexcitability is a critical component and a putative mediator in various neuropathologies, including epilepsy (McNamara, 1999), Alzheimer's disease (Khedr et al., 2011 ), Parkinson's disease (Ikoma et al., 1994 , amyotrophic lateral sclerosis (Bae et al., 2013) , multiple sclerosis (Caramia et al., 2004; Rossi et al., 2012) , stroke (Carmichael, 2003; Huynh et al., 2013) and traumatic brain injury (Nardone et al., 2011) . Consequently, hyperexcitability is likely to provide a mechanistic link between peripheral inflammation and the progression of neurodegeneration. In our studies (Kirschman et al., 2011; Michalovicz and Konat, 2014) , PICinduced hyperexcitability manifested as a several-fold increase in the intensity and duration of KA-induced status epilepticus that persisted for three days. Because the hippocampus is the ictal onset region for E-mail address: gkonat@wvu.edu (G.W. Konat).
